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(57) Abstract: A method of fabricating an assembly having a cell structural body stored and held in a metal container through a 
compressive material by disposing the compressive material having a cushioning capability in compressed state between the outer 
peripheral part of the cell structural body and the tubular metal container and adding a compressive surface pressure to the cell 
structural body through the compressive material so as to hold the cell structural body in the metal container, comprising the steps 
of displaying the information on the thickness and/or volume density of the compressive material on the surface thereof before 
proceeding to the assembly process and, in the assembly process, reading the information and, based on the information, selecting 
the cell structural body, metal container, and compressive material for proper holding requirements, whereby the proper state of the 
cell structural body without causing any damage can be easily provided by suppressing, if any, the effect of a variation in the outside 
dimensions of the members of the cell structural body forming the assembly. 
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(54) ASSEMBLY METHOD UTILIZING DISPLAY INFORMATION, AND ASSEMBLY FABRICATED BY 
THE ASSEMBLY METHOD 



(57) There is provided an assembling method for an 
assembly in which a cell structure is housed and held in 
a metal vessel via a compressible material by arranging 
the compressible material having a cushioning property 
between the outer periphery of the cell structure and the 
tubular metal vessel in a compressed state and applying 
a mounting pressure to the cell structure via the com- 
pressible material to hold the cell structure in the metal 
vessel. Information regarding the thickness and/or bulk 
density of the compressible material has been marked 



on the member surface prior to the start of an assem- 
bling process, the information is read in the assembling 
process, and a cell structure, a metal vessel, and a com- 
pressible material having a proper holding condition are 
selected based on the read information. Even if the ex- 
ternal-shape dimension of the cell structure etc. consti- 
tuting the assembly varies, the influence of variation can 
be made little, and a proper holding state without a frac- 
ture etc. of cell structure can be obtained easily. 
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Description 

Technical Field 

[0001] The present invention relates to an assembling 
method for an assembly in which a cell structure is 
housed and held in a metal vessel via a compressible 
material. More particularly, it relates to an assembling 
method for an assembly of members meeting a proper 
combination condition by marking inherent information 
on the surface of a member constituting the assembly 
in advance and by utilizing the information. The present 
invention can be applied to a catalyst carrier or a filter 
for purification of exhaust gas of internal combustion en- 
gine or for deodorization , orto a catalyst carrier or a filter 
used for chemical reaction equipment utilizing catalytic 
action, for example, a reformer for fuel cell. 

Background Art 

[0002] As an assembly used for a catalytic converter, 
a filter, a heat exchanger, or the like used for purification 
of exhaust gas of internal combustion engine or chem- 
ical reaction equipment utilizing catalytic action, there is 
known an assembly in which a cell structure is housed 
and held (canned) in a metal vessel by arranging a com- 
pressible material having a cushioning property be- 
tween the cell structure and the tubular metal vessel 
(can) and by applying a predetermined mounting pres- 
sure to the cell structure via the compressible material. 
[0003] For example, in the case where such an as- 
sembly is used as a catalytic converter for purifying au- 
tomobile exhaust gas, a precious metal such as plati- 
num, palladium, or rhodium is dispersedly carried on a 
ceramic honeycomb structure, which is one kind of cell 
structure, as a catalyst component, and the honeycomb 
structure carrying the precious metal is housed and held 
in a metal vessel (can) via a ceramic mat etc. and is 
mounted on an exhaust system. 
[0004] It is desirable that the cell structure have a high 
strength because it is held in the metal vessel by apply- 
ing a mounting pressure onto the outer peripheral sur- 
face thereof as described above. For the honeycomb 
structure used as a catalyst carrier for purifying automo- 
bile exhaust gas, however, the thickness of cell wall has 
been decreased to improve the purification perform- 
ance, and accordingly the strength level has been de- 
creased. 

[0005] The strength of cell'structure can be measured 
by an "isostatic fracture strength test". This test is con- 
ducted by putting a cell structure in a tubular rubber ves- 
sel, placing a cover of aluminum plate on the vessel, 
and performing isostatic compressing in water, and sim- 
ulates the compressive load in the case where the outer 
peripheral surface of cell structure is held by the can of 
converter. The isostatic strength is designated by an ap- 
plied pressure value at the time when the carrier is frac- 
tured, and is specified in Automobile Standards JASO 



Standards M505-87 issued by Society of Automotive 
Engineers of Japan, Inc. 

[0006] It has been found that it is generally very diffi- 
cult for a ceramic honeycomb structure used as a cata- 
s lyst carrier for an automobile exhaust gas purifying con- 
verter to keep an isostatic strength of 10 kg/cm 2 or high- 
er if the cell wall thickness is 0. 1 1 mm or smaller and the 
open area percentage exceeds 85%. 
[0007] In the case where a specific pressure higher 
10 than a design specific pressure set at the time of canning 
design is produced in actual canning and the specific 
pressure exceeds the isostatic strength of cell structure 
in some portion, there is a danger that the structure frac- 
tures in that portion. As the thickness of cell wall of cell 
?s structure decreases and thus the strength level of struc- 
ture decreases, the design specific pressure must be 
decreased, and thus it is necessary to restrain an ab- 
normal rise in specific pressure in actual canning and to 
decrease the variations in specific pressure to the ut- 
20 most. If the actual specific pressure is equal to the de- 
sign specific pressure, intended canning design can be 
made ideally. 

[0008] Further, the cell structure may be fractured in 
the case where because a gap between the cell struc- 
^5 ture and the metal vessel for containing the cell structure 
is irregular due to poor accuracy of external shape of 
cell structure, the compressive pressure acting on the 
outer peripheral portion of cell structure is nonuniform, 
so that a high holding specific pressure acts partially. 
30 [0009] On the other hand, if the specific pressure is 
decreased too much, the cell structure cannot be kept 
being held in the metal vessel because the cell structure 
is subjected to a high-temperature exhaust gas flow or 
vibrations in actual service environments. Therefore, 
35 the necessary minimum specific pressure exists. As the 
wall thickness of cell structure decreases, the isostatic 
strength level of cell structure decreases, so that the 
mounting pressure for holding the cell structure must al- 
so be decreased to the utmost while the minimum spe- 
40 cif ic pressure necessary for holding the cell structure is 
maintained. As the level of mounting pressure decreas- 
es, variations in specific pressure must be decreased, 
that is, more even specific pressure distribution must be 
provided. 

*5 [0010] In order to house and hold the cell structure in 
the metal vessel in a proper state, it is desirable to de- 
crease the variations in size and shape of each part of 
the cell structure, the compressible material, and the 
metal vessel to the utmost. However, since the ceramic 

50 honeycomb structure used as a catalyst carrier as de- 
scribed above is dried as it is after being extrusion mold- 
ed, and after being cut to a predetermined length, it is 
housed in the metal vessel in a state of being fired, the 
outside-diameter dimension of honeycomb structure in- 

55 volves dimensional variations and deformations in all 
processes of molding, drying, and firing. Therefore, the 
honeycomb structure has very large variations in size 
and shape as compared with a metal work. Therefore, 
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the problem is how the influence of outside-diameter di- 
mension of ceramic honeycomb structure is kept little 
when the honeycomb structure is housed in the metal 
vessel. 

[0011] The present invention has been made to solve 
the above problems, and accordingly an object thereof 
is to provide an assembling method in which when an 
assembly produced by housing and holding a cell struc- 
ture in a metal vessel via a compressible material, even 
if the external-shape dimension of member such as the 
cell structure constituting the assembly has variations, 
the influence of variations is averted, and a proper hold- 
ing state without a fracture etc. of cell structure can be 
obtained. 

Disclosure of the Invention 

[0012] According to the present invention, there is 
provided an assembling method for an assembly in 
which a cell structure is housed and held in a metal ves- 
sel via a compressible material by arranging the com- 
pressible material having a cushioning property be- 
tween the outer periphery of the cell structure and the 
tubular metal vessel in a compressed state and applying 
a mounting pressure to the cell structure via the com- 
pressible material to hold the cell structure in the metal - 
vessel, characterized by 

marking an information regarding the thickness 
and/or bulk density of said compressible material on the 
material surface prior to the start of an assembling proc- 
ess, and reading said information in the assembling 
process, and a cell structure, a metal vessel, and select- 
ing a compressible material which have a proper holding 
condition based on the read information (a first aspect 
of the present invention). 

[0013] Further, according to the present invention, 
there is provided an assembly assembled by the above- 
described method (a second aspect of the present in- 
vention). 

Best Mode for Carrying Out the Invention 

[0014] As described above, an assembly used for a 
catalytic converter or the like, in which a cell structure 
is housed and held in a metal vessel via a compressible 
material, is assembled by arranging the compressible 
material having a cushioning property between the outer 
periphery of cell structure and the tubular metal vessel 
in a compressed state and by applying a mounting pres- 
sure to the cell structure via the compressible material 
to hold the cell structure in the metal vessel. 
[0015] A first aspect of the present invention has a 
feature described below. In the above-described as- 
sembling method for the assembly, information regard- 
ing the thickness and/or the bulk density of the com- 
pressible material has been marked on the material's 
surface prior to the start of an assembling process, and 
in the assembling process, the information is read, and 



a cell structure, a metal vessel and the compressible 
material which have a proper holding condition are se- 
lected based on the read information. 
[0016] As a factor that exerts an influence on the spe- 
5 cific pressure of the cell structure, the thickness and/or 
bulk density of the compressible material arranged be- 
tween the cell structure and the metal vessel can be cit- 
ed in addition to the dimensions of the cell structure and 
the metal vessel. As described above, based on the in- 
fo formation regarding these factors which is marked on 
the material surface, a cell structure, a metal vessel, and 
a compressible material which provide a combination of 
proper dimensions are selected, by which the cell struc- 
ture housed and held in the metal vessel is subjected to 
15 a specific pressure in a proper range. 

[0017] In the first aspect of the present invention, as 
the marking format of information, characters or a bar 
code can be used. The information can be marked by 
ink application, laser, stamping using a stamp, or the 
20 |jke. Alternatively, the information may be printed on a 
label, and the label may be affixed onto the material's 
surface. In the case where the information is marked by 
ink, the ink jet method or thermal transfer method is pref- 
erably used. 

25 [0018] As the compressible material having a cush- 
ioning property, one kind of material or a composite ma- 
terial consisting of two or more kinds of materials select- 
ed from a group consisting of a metallic wire mesh, an 
intumescent mat formed by ceramic fiber and vermicu- 
30 lite , and non-intumescent mat mainly containing ceram- 
ic fiber and not containing vermiculite is preferably used. 
[0019] Especially when the cell structure is a thin wall 
construction, if a non-intumescent mat mainly contain- 
ing ceramic fiber such as alumina, high alumina, mullite, 
35 silicon carbide, silicon nitride, zirconia, and titania and 
not containing an intumescent material such as ver- 
miculite is used, a compressive force acting on the outer 
periphery of cell structure in the practical temperature 
range does not vary greatly, and moreover the compres- 
40 sive force preferably acts on the whole of the outer pe- 
riphery of cell structure substantially uniformly. 
[0020] As a method for housing the cell structure in 
the metal vessel and applying a mounting pressure to 
the cell structure via the compressible material, any of 
45 the clamshell method, stuffing method, tourniquet meth- 
od, swaging method, and rotary forging method is pref- 
erably used. 

[0021 ] As a cell structure, a hon eycomb structure hav- 
ing a plurality of cell passages formed by a plurality of 

so walls, the thickness of cell wall being 0.11 mmorsmaller, 
and the open area percentage being 85% or more, is 
preferable. Further, as a honeycomb structure, a struc- 
ture having an external wall forming an outside-diameter 
contour around the structure, the thickness of external 

55 wall being at least 0.05 mm, is preferable. As a cell struc- 
ture used in the present invention, in addition to the 
above-described honeycomb structure, a foamed struc- 
ture may be used. 



20 



25 



5 



EP 1 334 794 A1 



6 



[0022] The cell structure is preferably formed of one 
kind of ceramic material or a composite consisting of two 
or more kinds of ceramic materials selected from a 
group consisting of cordierite, alumina, mullite, lithium 
aluminum silicate, aluminum titanate, titania, zirconia, 
silicon nitride, aluminum nitride, and silicon carbide. Al- 
so, the cell structure formed of one kind of adsorbing 
material selected from a group consisting of activated 
carbon, silica gel, and zeolite can be used suitably. 
[0023] The cell shape of honeycomb structure manu- 
factured by extrusion molding may be triangular, quad- 
rangular, hexagonal, round, etc. Generally, the honey- 
comb structure having a square shape, which is one of 
quadrangular shapes, is often used, and in recent years, 
the honeycomb structure having a hexagonal shape has 
been used increasingly. 

[0024] In the case where the cell structure is used as 
a catalytic converter, a catalyst component must be car- 
ried on the cell structure. Usually, after the catalyst com- 
ponent is carried on the cell structure, the cell structure 
is housed and held in the metal vessel. However the 
method may be such that after the cell structure is 
housed and held in the metal vessel, the catalyst com- 
ponent is carried on the cell structure. 
[0025] A second aspect of the present invention pro- 
vides an assembly assembled by the method in accord- 
ance with the first aspect of the present invention. Since 
the cell structure is held in the metal vessel with a proper 
mounting pressure, the assembly can be used suitably 
for acatalytic converter for purifying automobile exhaust 
gas and other applications. 

[0026] The assembly may be constructed so that a 
plurality of cell structures are arranged in series along 
the cell passage direction in one metal vessel via a com- 
pressible material having a cushioning property. Also, a 
plurality of assemblies each of which houses and holds 
one cell structure in one metal vessel via a compressible 
material having a cushioning property are arranged in 
series along the cell passage direction of the cell struc- 
ture in one metallic outer casing. In the present inven- 
tion, however, the size of metal vessel is changed ac- 
cording to the outside-diameter dimension of individual 
honeycomb structure. Therefore, in the case where a 
plurality of metal vessels are connected to each other, 
it is desirable to connect the metal vessels that have a 
size as close as possible to each other. 

[Example] 

[0027] Hereunder, the present invention will be de- 
scribed in detail giving an example of the case where a 
catalytic converter is manufactured by using a honey- 
comb structure as a cell structure. The present invention 
is not limited to this example. 

[0028] As a method for marking information such as 
characters or a bar code on a compressible material, a 
method using an ink jet printer is desirable in terms of 
treatment of large quantities of members because this 



method has a high printing speed and is of non-contact 
type. In particular, a marking method using a laser is 
preferable to the ink jet method in terms of maintenance 
because this method does not require ink and pretreat- 
5 ment. 

[0029] The bulk density inspection of compressible 
material is carried out at the final stage of manufacturing 
process. For example, when the information is marked 
by ink jet, the information regarding the measured bulk 

10 density is transmitted directly to the ink jet printer. 
[0030] One example of conditions in the case where 
the information is marked by ink jet will be described be- 
low. Also, for reference, one example of conditions in 
the case where the information is marked by stamping 

is and label affixture will be described additionally. 

[Example of ink jet] 



by Imaje Ltd. 



Heat resisting ink (at ordinary temperature: 
dark brown colored, after heat treatment: or- 
ange colored) 

30 

• Compressible material: 



Non-intumescent mat consisting mainly ceram- 
ic fiber 

35 

• Format of information carried on compressible ma- 
terial: 

Numeral 

40 

• Information carried on compressible material: 

Bulk density of compressible material 
-*s [Example of stamping] 
[0032] 

• Ink component: 

so _ 

(1) Ink pigment 

Fine powder of cobalt oxide (CoO), chro- 
mium oxide (Cr 2 0 3 ), and iron oxide (Fe 2 0 3 ) 
40% (color: black at ordinary temperature and 
55 after heat treatment) 

(2) Synthetic resin: 50% 

(3) Water: 10% 



[0031] 

20 

♦ Ink jet device: 

S4 Plus manufactured 
25 • Type of ink: 
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• Compressible material: 

Non-intumescent mat consisting mainly ceram- 
ic fiber 

5 

• Format of information carried on compressible ma- 
terial: 

Numeral 

10 

• Information carried on compressible material: 

Bulk density of compressible material 
[Example of label affixation] 75 
[0033] 

• Printer: 

20 

S4 Plus manufactured by I merge Ltd. 

• Type of ink: 

Ordinary ink (black) 25 

• Compressible material: 

Non-intumescent ma1 consisting mainly ceram- 
ic fiber 30 

• Format of information carried on compressible ma- 
terial: 

Bar code (numeral is put additionally) 35 

• Information carried on compressible material: 

Bulk density of compressible material 

40 

[0034] In a canning process, the bar code or numerals 
that carry the information regarding the outside-diame- 
ter dimension of honeycomb structure and the thickness 
and/or bulk density of compressible material are read 
by a bar-code reader or the like in advance. The read 45 
dimensional information is sent momentarily to the met- 
al vessel manufacturing line. The metal vessel is formed 
by rounding a thin metal sheet to a predetermined di- 
mension by using a press jig and by joining the joint por- 
tions by welding to form a can shape. The aforemen- so 
tioned information is sent to the can manufacturing de- 
vice, and the dimension of can is determined based on 
this information. Thus, the clearance between the hon- 
eycomb structure and the metal vessel (can) is control- 
led, and the optimum combination is realized. 55 
[0035] The specific pressure also varies depending 
on the bulk density of compressible material interposed 
between the honeycomb structure and the metal vessel. 



Therefore, in order to obtain the optimum combination 
of the clearance between the honeycomb structure and 
the metal vessel and the bulk density of compressible 
material, the metal vessel and the compressible mate- 
rial can be selected based on the bar-code information 
on the honeycomb structure. 

[0036] When the character information can be printed 
by the ink jet method, the laser marking method or the 
like. In this case, the printed character information is 
photographed by a CCD camera, and is recognized by 
the pattern matching method. This method is to register 
characters in advance and to select a pattern closest to 
the registered characters from the shading information 
of photographed characters. The inventors read the out- 
side-diameter dimension marked by the aforemen- 
tioned laser marking method and the numerical informa- 
tion about mass by using an F350 image recognizer 
manufactured by Omron Corp., and verified that the in- 
formation could be transmitted correctly. 
[0037] The reading principle of bar-code reader is as 
described below. A laser beam is irradiated on a bar- 
code label, and the irregularly reflected light is received 
by the light- intercepting portion of bar-code reader. The 
irregularly reflected light produces a difference in inten- 
sity due to a difference in reflectance between space 
and bar. By changing this difference to an ON/OFF dig- 
ital signal, the space and bar are discriminated, whereby 
the bar code is read. Therefore, even in the case of bar 
code, when the difference in intensity of irregularly re- 
flected light (PCS) is small, it is difficult to read the bar 
code using the bar-code reader, so that the aforemen- 
tioned image recognizing method is effective. 
[0038] As a general canning method, any method of 
the clamshell method, the stuffing method, or the tour- 
niquet method is used. Besides, a method in which the 
outside-diameter dimension of the metal vessel is de- 
creased by applying a compressive pressure from the 
outside via a tap (pressurizing type) using the technol- 
ogy for plastic working of metal (swaging method) is also 
carried out. 

[0039] Further, by using a method in which the outer 
peripheral surface of the metal vessel is pressed by 
plastic working using a working jig while the metal vessel 
is rotated (what is called a rotary forging method), the 
outside diameter of the metal vessel can be decreased, 
and thus a specific pressure can be applied. By the use 
of this method, in combination with the working in which 
both ends of can are drawn into a cone shape by spin- 
ning, which has been done recently, working ranging 
from canning to cone forming can be performed on an 
integrated working line. 

[0040] In the above-described clamshell method, 
stuffing method, and toruniquet method, a compressive 
elasticity holding material (compressible material) is 
wound around the honeycomb structure in advance. In 
the clamshell method, the honeycomb structure with the 
compressible material being wound is held by a two- 
piece metal vessel while a load is applied, and the joint 
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face (collar) portions are welded to form an integrated 
vessel. In the stuffing method, the honeycomb structure 
with the compressible material being wound is pressed 
into an integrated metal vessel by using a guide. In the 
tourniquet method, a metal plate serving as the metal 
vessel is wound around the honeycomb structure with 
the compressible material being wound and is pulled to 
provide a specific pressure, and the joint portions of the 
metal plate are welded and fixed. 
[0041] According to the clamshell method, when the 
honeycomb structure is pressed from the upside and 
downside, a shift of mat (compressive material) occurs. 
In the stuffing method, when the honeycomb structure 
is inserted into the metal vessel, a shift of mat occurs 
on the insertion side. Therefore, if the shifted portion 
spreads to a wide range, the specific pressure increases 
as a whole as well. 

[0042] A method suitable for applying a specific pres- 
sure is to hold the honeycomb structure in the metal ves- 
sel while a specific pressure is applied with a shift of 
relative position of the mat and the metal vessel being 
made as small as possible. From this point of view, the 
tourniquet method, swaging method, and rotary forging 
method are desirable because the can surrounds the 
cell structure wound with the compressible material prior 
to the application of a specific pressure so that the shift - 
of relative position of the can and the compressible ma- 
terial is small. A procedure can also be carried out in 
which the stuffing method is used only to arrange the 
honeycomb structure in the can and the swaging meth- 
od or the rotary forging method is used to apply a spe- 
cific pressure. 

Industrial Applicability 

[0043] As described above, according to the present 
invention, when an assembly in which a cell structure is 
housed and held in a metal vessel via a compressible 
material, even if the external-shape dimension of the cell 
structure etc. constituting the assembly varies, the influ- 
ence of variation can be made little, and a proper holding 
state without a fracture etc. of cell structure can be ob- 
tained easily. 



terial on the material surface prior to the start of an 
assembling process, and reading said information 
in the assembling process, and a cell structure, a 
metal vessel, and selecting a compressible material 
5 which have a proper holding condition based on the 
read information. 

2. The assembling method according to claim 1, 
wherein a marking format of said information is 

10 characters. 

3. The assembling method according to claim 1, 
wherein a marking format of said information is a 
bar code. 

15 

4. The assembling method according to claim 2 or 3, 
wherein said information is marked by ink. 

5. The assembling method according to claim 4, 
20 wherein the method for marking said information by 

ink is an ink jet method or a thermal transfer method. 

6. The assembling method according to claim 2 or 3, 
wherein said information is marked by a laser. 

25 

7. The assembling method according to claim 2 or 3, 
wherein said information is marked by stamping us- 
ing a stamp. 

30 8. The assembling method according to claim 2 or 3, 
wherein said information is marked by a method in 
which said information is printed on a label, and said 
label is affixed onto said member surface. 

35 9. The assembling method according to any one of 
claims 1 to 8, wherein said compressible material 
having a cushioning property is one kind of material 
or a composite material consisting of two or more 
kinds of materials selected from a group consisting 

40 of a metallic wire mesh, an intumescent mat formed 
by ceramic fiber and vermiculite, and non-intumes- 
cent mat mainly containing ceramic fiber and not 
containing vermiculite. 



45 io. 

Claims 

1 . An assembling method for an assembly in which a 
cell structure is housed and held in a metal vessel 
via a compressible material by arranging said com- so 
pressible material having a cushioning property be- 
tween the outer periphery of said cell structure and 
said tubular metal vessel in a compressed state and 11. 
applying a mounting pressure to said cell structure 
via said compressible material to hold said cell 55 
structure in said metal vessel, characterized by 

marking an information regarding the thick- 
ness and/or bulk density of said compressible ma- 12. 



The assembling method according to any one of 
claims 1 to 9, wherein a method for housing said 
cell structure in said metal vessel and applying a 
mounting pressure to said cell structure via said 
compressible material is any of a clamshell method, 
a stuffing method, a tourniquet method, a swaging 
method, and a rotary forging method. 

The assembling method according to any one of 
claims 1 to 10, wherein after a catalyst component 
is carried on said cell structure, said cell structure 
is housed and held in said metal vessel. 

The assembling method according to any one of 
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claims 1 to 10, wherein after said cell structure is 
housed and held in said metal vessel, a catalyst 
component is carried on said cell structure. 

13. An assembly which is assembled by the assembling 5 
method as recited in any one of claims 1 to 12. 

14. The assembly according to claim 13, wherein said 
assembly is used as a catalytic converter for puri- 
fying automobile exhaust gas. 10 

15. The assembly according to claim 13 or 14, wherein 
said cell structure is a honeycomb structure having 
a plurality of cell passages formed by a plurality of 
walls and an outer peripheral wall surrounding said 1$ 
cell passages. 

16. The assembly according to claim 13 or 14, wherein 
said cell structure is a foamed structure. 

20 

17. The assembly according to any one of claims 13 to 
16, wherein said cell structure is formed of one kind 
of ceramic material or a composite consisting of two 
or more kinds of ceramic materials selected from a 
group consisting of cordierite, alumina, mullite, Nth- 25 
ium aluminum silicate, aluminum titanate, titania, 
2irconia, silicon nitride, aluminum nitride, and sili- 
con carbide. 

18. The assembly according to any one of claims 1 3 to 30 
16, wherein said cell structure is formed of one kind 

of adsorbing material selected from a group consist- 
ing of activated carbon, silica gel, and zeolite. 

1 9. The assembly according to any one of claims 1 3 to 35 
18, wherein a plurality of cell structures are ar- 
ranged in series along a cell passage direction in 
one metal vessel via the compressible material hav- 
ing a cushioning property. 

- 40 

20. The assembly according to any one of claims 13 to 
18, wherein a plurality of assemblies each of which 
houses and holds one cell structure in one metal 
vessel via the compressible material having a cush- 
ioning property are arranged in series along the cell *s 
passage direction of said cell structure in one me- 
tallic outer casing. 
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